Introduction
Heavy metal cations have crucial role in a wide range of chemical and biological processes. Among the transition metal cations, divalent copper (Cu  2+ ) is an essential trace element for many physiological systems and it plays a catalytic cofactor for a variety of transcriptional event 1, 2) . Conversely, under overloading concentration, copper exhibits severe toxic problem and can cause neurodegenerative diseases (e.g., Alzheimer's and Wilson's diseases) [3] [4] [5] .
Thus, there is an urgent need for effective, simple and real-time monitoring system. Abused amounts of copper cause a great prejudicial effect for human health and the environment. In this regard, the design and synthesis of novel chemosensors which can detect heavy metal cations with selectivity and sensitivity were highly worthy. These chemosensors may provide a less labor-consuming and a simple technical alternative to determine hazardous guest molecules.
It could be effectively applied in biological environmental systems [6] [7] [8] . . On the basis of well-known ring-closed spirolactam (colorless, non-fluorescent) to ring-opened amide (colored, fluorescent) reaction, rhodamine derivatives have been extensively considered with an ideal model, that have been commonly utilized to prepare fluorophore materials for various metal cations [10] [11] [12] .
In this context, we have prepared new designed chemosensor probe using rhodamine B hydrazide and indole-3-carboxaldehyde. The obtained sensor showed clear selectivity and sensitivity toward Cu 2+ with compared to other hazardous metal cations. This finding might be utilized into various monitoring system and platform for environmental demands.
Experimental

Measurement
All the reagents and solvents, used for synthesis of rhodamine B based probe 1, were purchased form Aldrich and used without further purification.
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Keywords
Design of probe 1
A novel rhodamine probe 1 was synthesized from the reaction of rhodamine B hydrazine, followed by reaction with indol-3-carboxaldehyde for the detection toward Cu .
Synthesis of probe 1
Rhodamine B hydrazide was synthesized according to the literature procedure 14) . Rhodamine B hydrazide (0.46g, 1mmol) was dissolved in 20mL of absolute ethanol. Addition of indole-3-carboxaldehyde (0.17g, 1.2mmol) to the reaction mixture was refluxed for 8h.
The solution was then concentrated and allowed to stand at room temperature through overnight. . In this regard, probe 1 is utilized as an appropriate chemosensor toward Cu 2+ detection.
To observe selectivity for Cu 2+ over other metal cations, the affinity competition of probe 1 for various metal cations was investigated.
As shown in Figure 3 [16] [17] [18] .
As shown in Figure 7 , electron distributions and its HOMO/LUMO energy levels of probe 1 were calculated. Related HOMO/LUMO values were calculated to be -4.372eV and -2.024eV respectively. In this regard, the E △ value was finally calculated to be 2.348eV. Electron density distribution of the molecular skeleton reveals that at HOMO distribution of the probe 1, it was located essentially over the indole-3-carboxaldehyde moiety, while at LUMO state, it was mainly distributed over spirolactam moiety. This indicates that probe 1 has interesting property of intramolecular charge transfer system. 
Conclusions
In summary, a novel fluorometric probe 1 for Cu 
